Serial No.: 09/327,563 
Group Art Unit: 1652 



In the Claims: 



Cancel claims 70-76, 82, 83, 89, 94-96, 98-104, and 107-109 without 
prejudice. 

Add new claims 1 13-192 reading as follows: 



-1 13. An alpha-amylase comprising an A domain, a C domain and a calcium 
binding site, wnerein said calcium binding site is associated with said A domain and 
said C domain anal comprises ligand residues in said A domain and/or said C domain, 
wherein said alpha-amylase is modified to alter the characteristics of said calcium 
binding site and thereby alter the performance of said alpha-amylase by substituting 
an amino acid residue at a position corresponding to one or more of Q298, G299, 
G301, Y302, L307, F343, F403, H405, H406, D407, L427, I428, D430, G433, and 
G475 in Bacillus licheniforrnis.- 



-1 14. The alpha-amylase according to claim 1 13, wherein said alpha- amylase 
is produced by Bacillus. -- 
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-115. The alpha-amylase according to claim 1 1 4, wherein said alpha- amylase 
is produced by Bacillus licheniformis, Bacillus amyloliquefaciens or Bacillus 
stearothermophilus.-- 

-1 16. A detergent comprising the alpha-amylase according to claim 1 13.- 

-117. A starch liquefaction composition comprising the alpha-amylase 
according to claim 1 1 3.- 

--1 1 8. The alpha-amylase according to claim 1 1 3, wherein said alpha- amylase 
further comprises a substitution or deletion at one or more residues equivalent to M1 5, 
N188, A209 and/or M197 in Bacillus licheniformis. -- 

-1 19. The alpha-amyYase according to claim 1 13, wherein said alpha-amylase 
comprises a substitution or deletion at one or more residues equivalent to M1 5, V1 28, 
H133, N188, A209, and/or M197 in Bacillus licheniformis. - 

-120. The alpha-amylase\according to claim 113 which is modified by 
substituting an amino acid residue at a position corresponding to one or more of G301 , 
H405 and/or K406 in Bacillus licheniformis. -- 
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■121. An alpVia-amylase comprising an A domain, a C domain and a calcium 
binding site, wherein said calcium binding site is associated with said A domain and 
said C domain and comprises ligand residues in said A domain and/or said C domain, 
wherein said alpha-amylase is modified to alter the characteristics of said calcium 
binding site and thereby alter the performance of said alpha-amylase by substituting 
an amino acid residue at a position corresponding to one or more of Q298, G299, 
G301, Y302, L307, F343, \H405, H406, D407, I428, D430, and G475 in Bacillus 
licheniformis.-- 

-1 22. The alpha-amylase according to claim 121, ^herein said alpha-amylase 
is produced by Bacillus. - 

-1 23. The alpha-amylase according fto df\a\m 1 22, wherein said alpha-amylase 
is produced by Bacillus licheniformis^Sjacillus amyloliquefaciens or Bacillus 
stearothermophilus.- 

--1 24. A detergent comprising the alpha-amylase according to claim 1 21 

--125. A staron liquefaction composition comprising the alpha-amylase 
according to claim a2\ .-- 
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--126. The\alpha-amylase according to claim 121, wherein said alpha-amylase 
further comprises alsubstitution or deletion at one or more residues equivalent to M 1 5, 
N188, A209 and/or\M197 in Bacillus licheniformis.-- 

-1 27. The alpma-amylase according to claim 121, wherein said alpha- amylase 
further comprises a substitution or deletion at one or more residues equivalent to M 1 5, 
V128, H133, N188, A£09, and/or M197 in Bacillus licheniformis.-- 

--1 28. A variant of a parent alpha-amylase, 

wherein said paren\ alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 710) using default values for GAP penalties, and 

wherein, in said variant, at least one amino acid residue at a position correspond- 
ing to one or more of, Q298AG299, G301, Y302, L307, F343, F403, H405, H406, 
D407, L427, I428, D430, ($433, and G475 in Bacillus licheniformis has been 
substituted. - 

-129. The v|^ant according to claim 128, wherein said alpha-amylase is 
produced by Bacillus 
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130. The variant according to claim 129, wherein said alpha-amylase is 
produced by Bacillus \licheniformis, Bacillus amyloliquefaciens or Bacillus 
stearothermophilus.- 



claim 128. 




131. A detergent comprising the variant according to claim 1 28.- 



132. A starch liquefactior\composition comprising the variant according to 



-133. The variant according to claim 128, wherein said variant further 
comprises a substitution or deletion at one or more residues equivalent to M1 5, N1 88, 
A209 and/or M197\n Bacillus licheniformis.- 



-134. The varmnt according to claim 128, wherein said variant further 
comprises a substitution o\ deletion at one or more residue equivalent to M15, V128, 
H133, N188, A209, and/or M197 >n Bacillus licheniformis.- 



-135. The variant according to claim 128, wherein said variant further 
comprises a substitution at an ammo acid residue at a position corresponding to one 
or more of G301, H405 and/or K406 in Bacillus licheniformis.- 
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-1 36. A variant of a parent alpha-amylase, 



wherein sad parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13y when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, in said variant, at least one amino acid residue at a position correspond- 
ing to one or more of Q298, G299, G301, Y302, L307, F343, H405, H406, D407, 
I428, D430, and G475 in Bacillus licheniformis alpha-amylase has been substituted. - 



-137. The variant according to claim 136, wherein said alpha-amylase is 
produced by Bacillus. - 

-138. The variant according \o claim 137, wherein said alpha-amylase is 
produced by Bacillus licheniformisA Bacillus amyloliquefaciens or Bacillus 




stearothermophilus.- 

-139. A detergent comprising the variant according to claim 136.- 

-140. A starch liquefaction composition\pomprising the variant according to 
claim 136.- 
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■141. The vacant according to claim 136, wherein said variant further 
comprises a substitution or deletion at one or more residues equivalent to M1 5, N1 88, 
A209 and/or M197 in Bacrllus licheniformis alpha-amylase.- 

-142. The variant according to claim 136, wherein said variant further 
comprises a substitution or delation at one or more residues equivalent to M1 5, V1 28, 
H133, N188, A209, and/or M1S7 in Bacillus licheniformis alpha-amylase.- 

--143. A variant of a parenAalpha-amylase, 

wherein said parent alpha-amulase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology\is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using derault values for GAP penalties, and 

wherein, in said variant, the amino\acid residue at a position corresponding to 
Q298 in Bacillus licheniformis alpha-amylaie has been substituted. - 



--144. A variant of a parent alpha-amymse, 

wherein said parent alpha-amylase has tnje amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
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Nos: 2, 4, 6,\or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
G299 in Bacillus Itaheniformis alpha-amylase has been substituted. -- 

-145. a variant of a parent alpha-amylase, 

wherein said pa\ent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, whVn homology is determined by the GAP program (Genetic 
Computer Group, Version V.O) using default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
G301 in Bacillus licheniformia alpha-amylase has been substituted. -- 

- 146. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino adJd sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using Default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
Y302 in Bacillus licheniformis alpha-arrAlase has been substituted. -- 
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--147. A Variant of a parent alpha-amylase, 

wherein saiaparent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
L307 in Bacillus licheniforrnis alpha-amylase has been substituted. - 

-148. A variant of a pa\ent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino ac\d sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
F343 in Bacillus licheniformis alpha-amylase has been substituted.— 

--149. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has theXamino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at\Ieast 70% homologous to SEQ ID 
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Nos: 2, 4, 6\or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, \n said variant, the amino acid residue at a position corresponding to 
F403 in Bacillus l\cheniformis alpha-amylase has been substituted. - 



-150. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has\an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, in said vacant, the amino acid residue at a position corresponding to 
H405 in Bacillus licheniforrais alpha-amylase has been substituted. - 

-151 . A variant of a pWent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino Wid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
H406 in Bacillus licheniformis alpha-amylase has been substituted. -- 
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--1 52. A tariant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13\ when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) using default values for GAP penalties, and 

wherein, in saidVariant, the amino acid residue at a position corresponding to 
D407 in Bacillus licheniflprmis alpha-amylase has been substituted. - 

-1 53. A variant of a parent alpha-amylase, 

wherein said parent alaha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amiiip acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) usrng default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
L427 in Bacillus licheniformis alpha-aVnylase has been substituted. -- 



-1 54. A variant of a parent alpha-amylase, 




wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
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Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer GroupA Version 7.0) using default values for GAP penalties, and 

wherein, in\said variant, the amino acid residue at a position corresponding to 
I428 in Bacillus licneniformis alpha-amylase which has been substituted. - 

— 155. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, wften homology is determined by the GAP program (Genetic 
Computer Group, Versionw.O) using default values for GAP penalties, and 

wherein, in said variant, the amino acid residue at a position corresponding to 
D430 in Bacillus licheniformlis alpha-amylase has been substituted. - 

-156. A variant of a parent alpha-amylase, 

wherein said parent alpha\amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group, Version 7.0) usingVlefault values for GAP penalties, and 

wherein, in said variant, the amiJio acid residue at a position corresponding to 
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-1 57.1 A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13\ or has an amino acid sequence at least 70% homologous to SEQ ID 
Nos: 2, 4, 6, or 13, when homology is determined by the GAP program (Genetic 
Computer Group\ Version 7.0) using default values for GAP penalties, and 

wherein, in\ said variant, the amino acid residue at a position corresponding to 
G475 in Bacillus liatheniformis alpha-amylase has been substituted. ~ 

--1 58. A variarit of a parent alpha-amylase, 

wherein said paient alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, at least one amino acid residue at a position correspond- 
ing to one or more of, Q298, G299, G301, Y302, L307, F343, F403, H405, H406, 
D407, L427, I428, D43<$, G433, and G475 in Bacillus ticheniformis has been 
substituted.- \ 

-159. The variapf according to claim 158, wherein said alpha-amylase is 
produced by Bacillu^>- 
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--160. The variant according to claim 159, wherein said alpha-amylase is 
produced by Bacillus licheniformis, / Bacillus amyloliquefaciens or Bacillus 
stearothermophilus.- 

-161. A detergent comprising the variant according to claim 158.- 

-162. A starch liquefaption composition comprising the variant according to 
claim 158.- 

-163. The vaYiant according to claim 158, wherein said variant further 
comprises a substitutions deletion at one or more residues equivalent to M1 5, N188, 
A209 and/or M197 in Bacillus licheniformis. -- 



-164. The variant according to claim 158, wherein said variant further 
comprises a substitution or deletion at one or more residue equivalent to M1 5, V1 28, 

>r M1V7 in 



H133, N188, A209, and/or 



Bacillus licheniformis. - 



-165. The variant according to claim 158, wherein said variant further 
comprises a substitution at an amino\acid residue at a position corresponding to one 
or more of G301, H405 and/or K436 iro Bacillus licheniformis. - 
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-166. A variant of a parent alpha-amylase, 



wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 



2, 4, 6, or 13, anc 



wherein, in sara variant, at least one amino acid residue at a position correspond- 
ing to one or more of Q298, G299, G301, Y302, L307, F343, H405, H406, D407, 
I428, D430, and G475 iin Bacillus licheniformis alpha-amylase has been substituted. - 

-167. The variant according to 9laim 166, wherein said alpha-amylase is 
produced by Bacillus. - 




-168. The variant according to claim 167, wherein said alpha-amylase is 
produced by Bacillus licheniformis, Bacillus amyloliquefaciens or Bacillus 
stearothermophilus.-- 



-169. A detergent comprising the variant according to claim 166.- 



-170. /A starch liquefaction composition comprising the variant according to 
claim 166.-7 
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— 171. The variarot according to claim 166, wherein said variant further 
comprises a substitution orpeletion at one or more residues equivalent to M1 5, N1 88, 
A209 and/or M197 in Bacillus licheniformis alpha-amylase. - 

-172. The variant according to claim 166, wherein said variant further 
comprises a substitution or deletion at one or more residues equivalent to M1 5, V1 28, 
H133, N188, A209, and/or M19tf in Bacillus licheniformis alpha-amylase. -- 

-1 73. A variant of a parent elpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, the amir\o acid residue at a position corresponding to 
Q298 in Bacillus licheniformis alpha-amymse has been substituted. - 

-174. A variant of a parent alpha-anrwlase, 

wherein said parent alpha-amylase has (he amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, the amino acid residue at a position corresponding to 
G299 in Bacillus licheniformis alpha-amylase has treen substituted. - 
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--175. A variant of a parent alpha-amylase, 

wherein said fwent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in saidwariant, the amino acid residue at a position corresponding to 
G301 in Bacillus licheniVormis alpha-amylase has been substituted. - 

- 176. A variant oAa parent alpha-amylase, 

wherein said parent ewpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said varianA the amino acid residue at a position corresponding to 
Y302 in Bacillus licheniformis alpha-amylase has been substituted. - 

-177. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, the amino acid residue at a position corresponding to 
L307 in Bacillus licheniformis alpha-amvlase has been substituted. - 

-178. A variant of a parent alpha-amylase, 
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wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and 

wherein, in said vacant, the amino acid residue at a position corresponding to 
F343 in Bacillus licheniformis alpha-amylase has been substituted. 



-179. A variant of a parent alpha-amylase, 

wherein said parent alph^-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and 

wherein, in said variant, thfe amino acid residue at a position corresponding to 
F403 in Bacillus licheniformis alpha-amylase has been substituted. - 

--1 80. A variant of a parent ailpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and 

wherein, in said variant, the amirlb acid residue at a position corresponding to 
H405 in Bacillus licheniformis alpha-amyl|ase has been substituted. - 

--1 81 . A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase ha^the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and 
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wherein, in said variant, the amino acid residue at a position corresponding to 
H406 in Bacillus licheniformis alpha-amylase has been substituted. - 

--182. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, the amino acid residue at a position corresponding to 
D407 in Bacillus lichenWormis alpha-amylase has been substituted. -- 

-183. A variant of\a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant\ the amino acid residue at a position corresponding to 
L427 in Bacillus licheniformis alpha-amylase has been substituted. - 

--1 84. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, the amino acid residue at a position corresponding to 
I428 in Bacillus licheniformis alpha-amy>^se which has been substituted. - 
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--185. /^variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, arid 

wherein, in\said variant, the amino acid residue at a position corresponding to 
D430 in Bacillus liqheniformis alpha-amylase has been substituted. ~ 

--1 86. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, the amino acid residue at a position corresponding to 
G433 in Bacillus licheniforrnis alpha-amylase has been substituted. - 

-1 87. A variant of a parent alpha-amylase, 

wherein said parent alpha-amylase has the amino acid sequence of SEQ ID Nos: 
2, 4, 6, or 13, and \ 

wherein, in said variant, tne amino acid residue at a position corresponding to 
G475 in Bacillus licheniforrnis alpria-amylase has been substituted. - 

-188. A variant of a paren\Xermamyl-like a-amylase, in which variant at least 
one of the amino acid residues of m^parent a-amylase, which is present in a fragment 
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corresponding to amino acfti residues 322-346 of the amino acid sequence of SEQ ID 
No. 2, has/have been deleted or replaced with one or more amino acid residues, which 
is/are present in an amino acid fragment corresponding to amino acid residues 291-313 
of the amino acid sequence shown in SEQ ID No. 10, or in which one or more 
additional amino acid residues has/fwe been inserted using the relevant part of SEQ 
ID No. 10 or a corresponding part of another Fungamyl-like a-amylase as a template. -- 



--189. The variant according to cla 
X-Y of the parent a-amylase, which cor 



188, in which the amino acid fragment 
sponds to or is within the amino acid 



fragment 322-346 of SEQ ID No. 2, has/ha\e been replaced with an amino acid 
fragment Z-V, which corresponds to or is within\the amino acid fragment 291-313 of 
the amino acid sequence shown in the SEQ ID Ncx 10, in which variant 

X is an amino acid residue corresponding to the ami\o acid occupying position 322, 
323, 324, or 325 of SEQ ID No. 2, 



Y is an amino acid residue corresponding to the amino aciq occupying position 343, 
344, 345 or 346 of SEQ ID No. 2, and 
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Z is an amino acid residute corresponding to the amino acid occupying position 291, 
292, 293 or 294 of SEQ IDvNo. 10, and 



V is an amino acid residue corresponding to the amino acid occupying position 310, 
311, 312 or 313 of SEQ ID No. W- 

--190. The variant according Wxlaim 188, in which the amino acid fragment 
of the parent a-amylase, which corresponds to amino acid residues 325-345 of SEQ 
ID No. 2, has been replaced with the amino acid fragment corresponding to amino acid 
residues 294-313 of the amino acid sequence shown in SEQ ID No. 10.- 

— 191. The variant according to claim\l89, in which the amino acid fragment 
of the parent a-amylase, which corresponds to amino acid residues 325-345 of SEQ 
ID No. 2, has been replaced with the amino acid Vagment corresponding to amino acid 
residues 294-313 of the amino acid sequence shqwn in SEQ ID No. 10.- 

-192. A variant of a parent a-amylase, said parent alpha-amylase having SEQ 
ID No. 2, in which variant the amino acid residues 325-345 of the parent a-amylase 
have been replaced with amino acid residues 294-313 of SEQ ID No. 10.- 
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